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‘The  Cony.pir  Model- 22  subsonic  Jet  transport -airplane  wing  is  subjected  to. 

.a- heating  cycle  which  consists  of  heating’  from ; room  temperature,  to'.325°F-  . 
in  3  hoiirs ,  hol’ding  at  325  “F  for;  on?  h6ur  and  cooling  to  room*  temperature  f. 
.from  3?5°F  in  4  hours.*  Such-’a.  h'eating  cycle  is*  representative  ‘of -the 
*  heating  encountered  in  .an  initial  Macji.  2  plus  supersonic  flight.-’  This 
.  heating,  representing  an.  initial'  cycle  caused, ‘(l)  a  reduction .of  15-3*. 

per  cent  of ‘yield  strength -in  clad  2024-T3  aluminum  alloy  sheet;  (2)  a.  ’  •  • 
5.4  per  cent. reduction  in  the  yield  strength  of  2024-T4  extrusion;  •.»  ,  ; 

...  (3)*  up  to  6  per"’ cent  reduction  in-t.he  yield  strength  of  clad  7178-T6 
’•  sheet; -and  a  4.1  reduction  in. the  yield  strength  of  7178-T6  extrusion. 

The  'ultimate  strength  and  elongation  of  $he  2024  alloys  were  slightly 
.  affected  by  the  heating;  but  the  ultimate  strengths  and  elongations  of 
'-.the  71*78  alloys  underwent"  changes  indicative,  of  slight  overaging...  .  • 


.Reference:  Bergstedt,  P.  W.,  Turner,  H*  C.,  Sutherland,  W.  M.‘)  .  '  . 

V  -.  "Scotchwe’ld  -  Cure,  Temperature  Effects,  on  the  Mechanical' 

•  Properties  of  Aluminum  Alloys,"  General  IJmamics/cdnvair  *  ’  • 
.  .Report  MP  59-097;. 'San  Diego,  California,  7. July  1959-  •'  ’ 

•  ’•  (Reference  attached).,  .  *.  ’.  .  . 
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ABSTRACT:’ ..Stretch! jg  i"  x  1-1/4." -x  60" ,$jctrlided -7075  .aluminum,  alloy  "-bArs  in  the 
"as  4uenehed  condition  .0:78,  1.74.,  '1.94,  and ’2.65  per  cent ’reduced’ the  distortio'n . 
resulting  from  machining  32/  78,  .‘86’. and,  82  per  cent, .  respectively,  in  comparison 
with,  .the"  distortion-,  resulting -from  machining  an’  "-un-st’retched"  ba’r.  The',  mechanical. 
•’properti,efe -r-esnlting  from  stretching’ and  "then  aging  .to -produce  .the  7075-T651 
.  condition  yfere;  .  ’•••’••  .  ’  - 

Treatment*  '  .  .  Fty  Ftu  .  ’•  21oi:ig’  -  .  *  Fcy 

■  '  '  .-  ’’  ksi  '  :  ksi  ’  %  in  2'"  ’ .  •  ksi  ’■  ' 

,. .No  stretch'  .'•-  ■  87. 1  .  .  95-8  . '.11.0  •  88.7 

0.730  stretch'  82. 9;  '  90-3  •  •  ‘  .  11.0  ’  •  83.8  .’  ”... 

’  *  lY 74  $  stretch  -••.’82.5  -  ’90:4  .  ,  10.7-  '  -  •  •-  82.8  •• 

1.94$  stretch •  •  79.8  .'  -  .-87.5  ’*  .  ll.o'-  ‘  -  80.2  ’ 

.  2  ..650  stretpH."  . *  79-8 -  .  87.4.  *  .  .  10. 5  •  *  82.4.  ..  '  .’ 
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Considerable  data  have,  been  accumulated  concerning  the  effect  of  heat- expo sure 
treatments  upon  the-mechanlcal  properties  of  structural  alunrimiro  alloys.  During 
the  course  of  the  previous  work,  beet-exposures  vere  chosen  which  were  certain 
to  equal  or  surpass  the  severity  of  the  Scotchweld- cuie- treatment.  The  work 
described  in  this  report  consisted  of  a  study  of  the  effect  of  the  actual  Scotch-  - 
weld-cure  treatment  upon  the  mechanical  properties  of  a  few  selected  aluminum-, 
alloy- materials..'' 

ohject  • 

To  determine  the  effect  of  the  Scotchweld-cure  treatment  upon  the  room  temperature 
tensile  properties  of: 

Clad  3024-T3  sheet  and  plate;  2024-T4  extrusions; 

Clad  7178-T6  sheet  and  plate; 7178-T6  extrusions. 

COMCLUSIOBS 

The  Scotchweld  exposure  treatment  caused  definite  changes.  In  the  tensile  properties 
of  the  test  materials.  The  high  points  of  these  variations  are  listed  below. 

1.  By  partial  relief  of  cold  work,  the  Scotchweld  exposure  lowered 

the  yield  strength  of  the  dad  2024- T3  materials  by  as  much  as  15. 3  per 
cent.  However,  ultimate  tensile  strength  and  elongation  of  this  material 
was  only  slightly  affected. 

2.  Maximum  yield  strength  reduction  of  the  2024*T4  extruded  material  was  5.4 
per  cent*  Ultimate  strength  of  this  material  was  least  affected  of  all 
the  test  materials,  sad  elongation  was  Increased  for  all  gauges. 

3.  The  tendency  of  the  7178-T6  materials  to  over-age  caused  yield  strength 
reductions  of  up  to  6  per  cant  In  the  clad  stock  and  4.6  per  cent  In  the 
extrusions.  These  materials  exhibited  the  highest  losses  in  ultimate 
strength,  up  to  4.1  per  cent  for  both  forms.  Elongation  reductions  were 
alao  clearly  observed  In  these  materials,  but  the  losses  did  not  appear 
excessive  f  ■ this  particular  type  of  property. 

nar  materials 

Four  materials  ware  subjected  to  teat: 

Clad  2024-T}  sheet  and  plate 
2024-T4  extrusions 
Clad  7178-T&  sheet  and  plate 
7178-T6  extrusions. 
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*  TEST  ftATERIALS  (Continued)'  • 

Seven  gauges,  0.080,  0.100,  0. 125,  0.150 ,.  6.190,  0.250,  and  0t312,  Were  sampled, 
of  each-material.'  .  (Two  gauges,  :  0.100  and  0.250,  of  the  clad  7178- T6  material 
were  not  available. ) 

TEST  SPECIMEN  .. 

A  Standard  flat  tensile  specimen  was  used  throughout  the  test.  This  type  of 
saqple  has  a  0.75"  shoulder  suitable  for  Jaw-grips  and  a  0.5"x2.25"  reduced  test- 
section.'  The  -specimens  were  prepared  in  accordance  with  Federal  Test  Method 
Standard  151. 

PROCEDURE 


The  work  described  herein  vas  confined  to  tension  testing,  and  a;  longitudinal 
sampling  plan  vas  engtloyed  for  all  of  the  materials.  '  Sijc  sasples  Vere  required 
IToo  each  material  —  three  controls  and  three  sanples  for  exposure  to  the  Scotch- 
veld- cure  cycle. 

.  The  l"x9"  coupons  vere  cut  side-by-side  from  the  sheet  and  plate  stock  and  end-to- 
end  from  pre-selected  legs  of  the  extrusions.  The  coupons  vere  numbered  cons  ecu-  p 
tlvely  in  every  Instance.  Odd-numbered  samples  vere  used,  for  control  tcsts^  and 
even-numbered  specimens  vere  exposed  to  the  Sco tchveld- cure  treatment. 

Small  boles  vere  drilled  in  one  Shoulder  of  each  of  the  latter  specimens,  and*  - 
using  suitable  spacers*  the  samples  vere  strung  on  alindnum  wire. r  The  specimens  *■ 
(in  a  fully-machined  condition}  vere  then  suspended  within  a  Model  880  vihg  being  r 
readied  for  the  Scotchveld  cure.  .  J4:% 

Two  exposure-runs  were  performed.  Hie  first  vas  for  the  clad  202^-T}  sheet  and 
plate*  (Refs  Teat  Request  MF-$8-1i01)  The  second  run  accompli  shed  the  exposure 
of  the  other  three  teat  materials.  During  the  first  run  two  thermocouple#  Vere  0 
used*  One  vas  attached  to  one  of  the  O.OQO’*  samples,  and  the  "second  measured  the  c 
tia|ifi ratlin  of  one  of  the  0.312"  specimens.  Since  variations  between  the  tender* 
aturs«reeords  from  the  two  thermocouples  were  very  slight,  oniy  efte'  thexmojouple 
vas  Used  during  the  second  run.  The  two  time*t«nperature  records  vere  copied  for 

inclusion  in  this  report  (see  Fig,  1).  0  ,0  -h  0  0 

■  •  n  r*.  / ,  ©  o  V  0  * 0 

The  tensile  tests  were  performed  in  &  60*000  lb.  Tinius  Olsen" universal  Jes*ting° 
.Machine*  Standard  practice  vas.  followed  tor  ail  testing.'  O  %  .  ■* 

’  <V  y '''  ’  •  -  •’ -  /■'= 

’RESULTS  AMD  DI8CU88I0N 

The  tensile  test  data  are  recorded  in  Tables  X  through  XV.  The  Changes -  In  tensile 
pl^perties  attributable6  to  the  Scotchveld- cure  exposure  are  plso  shown 'in  the  .  * 

.  tables*  T»  provide  a  means  for  rapid  appraisal  of  the  Scotchveld- eure  effects, 

Me  average  tensile  property  chahges  vere  .converted  to  percentages  (based  upon 
ha-reeeived  results)  and  re-tabulated  In  Table  V. 
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